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r graminis (1) mapsldslattlangftngshaaptksaagptsalrrtpgldghaahqsq 

R'mucilaginosa (1) MAPSVDSIATSVANSLSNGLHAAAAANGG-DVHKKTAGAGSLLPTTETTQ 

R toruloides (1) MAP SLDSISHS F ANG VAS AKQ AVNGAS TNLAVAGSHLPTTQVTQ 

Consensus (1) MAPSLDSIATSXANGXXNGXHAAXXASXXXXXXXXXAXAGSXLPTTXXTQ 



R graminis (51) LEIVQELLSDP-TDDWELSGYSLTVRDWGAARKGRRVRVQNDDEIRAR 

R'mucilaginosa (50) LDIVERILADAGATDQIKLDGYTLTLGDWGAARRGRSVKVADSPHIREK 

R. toruloides (45) VDIVEKMLAAP-TDSTLELDGYSLNLGDWSAARKGRPWVKDSDEIRSK 

Consensus (51) LDIVEXXLADPXTDDXXELDGYSLTLGDWGAARKGRXVRVXDSDEIRXK 



101 150 
R. graminis (100) VDKSVDFLKAQLQNSVYGVTTGFGGSADTRTEDAVSLQKALIEHQLCGVT 

R.mucilaginosa(lOO) IDAS VEFLRTQLDNSVYGVTTGFGGS ADTRTEDAI S LQKALLEHQLCGVL 
R* toruloides (94) IDKSVEFLRSQLSMSVYGVTTGFGGSADTRTEDAISLQKALLEHQLCGVL 
Consensus (101) IDKSVEFLRXQLXNSVYGVTTGFGGSADTRTEDAISLQKALLEHQLCGVL 



151 200 
R graminis (150) PTSVSSFSVGRGLENTLPLEWRGAMVIRVNSLTRGHSAVRLWLEALTN 

R ' muci laginosa ( 15 0 ) PTSMDGFALGRGLENSLPLE WRGAMTIRVNSLTRGHSAVRI WLEALTN 
R . toruloides ( 144 ) PSSFDSFRLGRGLENSLPLEWRGAMTIRVNSLTRGHSAVRLWLEALTN 
Consensus (151) PTSXDSFXLGRGLENSLPLEWRGAMTIRVNSLTRGHSAVRL WLEALTN 



R . graminis (200) FLNHRITPIVPLRGSISASGDLSPLSYIAGAITGHPDVKVHVLHEGTEKI 

R.mucilaginosa (200) FLNHGITPIVPLRGTISASGDLSPLSYIAASITGHPDSKVHVDG KI 

R toruloides (194) FLNHGITPIVPLRGTISASGDLSPLSYIAAAISGHPDSKVHWHEGKEKI 

Consensus (201) FLNHGITPIVPLRGTISASGDLSPLSYIAAAITGHPDSKVHVXHEGXEKI 



R. graminis (250) MFAREAISLFGLEAWLGPKEGLGLVNGTAVSASMATLSLHDSHMLSLLS 

R.mucilaginosa (246) MSAQEAIALKGLQPWLGPKEGLGLVNGTAVSASMATLALTDAHVLSLLA 

R. toruloides (244) LYAREAMALFNLEPWLGPKEGLGLVNGTAVSASMATLALHDAHMLSLLS 

Consensus (251) MXAREAIALFGLEPWLGPKEGLGLVNGTAVSASMATLALHDAHMLSLLS 



R. graminis (300) QALTALTVEAMVGQQGSFAPFIHDVCRPHPGQVEVARNIRTLLSGSSFAV 

R.mucilaginosa (296) QALTALTVEAMVGHAGS FHPFLHDVTRPHPTQ IEVARNIRTLLEGS KYAV 

R . toruloides (294) QSLTAMTVEAMVGHAGSFHPFLHDVTRPHPTQIEVAGNIRKLLEGSRFAV 

Consensus (301) QALTALTVEAMVGHAGS FHP FLHD VTRPH PTQ I E VARN I RTLLEGS XFAV 
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351 400 
R graminis (350) EHEEEVKVKDDEGILRQDRYPLRTSPQFLGPLVEDMMHAYSTLSLEN-NT 

R ' muc i lag ino s a ( 3 4 6 ) HHETEVKVKDDEGI LRQDRYPLRCS PQWLGPLVSDMIHAHAVLS LEAGQS 
R toruloides (344) HHE EEVKVKDDEGI LRQDR YPLRT S PQWLGPL VSD L IHAHAVLT I E AGQ S 
Consensus (351) HHEEEVKVKDDEGILRQDRYPLRTSPQWLGPLVSDMIHAHAVLSLEAGQS 

401 450 
R gramini s (399) TTDNPLLDVENKQTAHGGNFQASAVS I SMEKTRLALALIGKLNFTQCTEL 

R ' mucilaginosa (396) TTDN PL IDLENKMTHHGGAFMAS S VGNTME KTRL AVALMGKVS FTQLTEM 
R toruloides (394) TTDNPLIDVENKTSHHGGNFQAAAVANTMEKTRLGLAQIGKLNFTQLTEM 
Consensus (401) TTDNPLIDVENKXTHHGGNFQASAVXNTMEKTRLALALIGKLNFTQLTEM 

451 500 
R graminis (44 9) LNAAMNRGLPSCLAAEDPSLNYHGKGLDIHIAAYASELGHLANPVTTFVQ 

R mucilaginosa (44 6) LNAGMNRALPSCLAAEDPSLSYHCKGLDIAAAAYTSELGHLANPVSTHVQ 
R* toruloides (444) LNAGMNRGLPSCLAAEDPSLSYHCKGLDIAAAAYTSELGHLANPVTTHVQ 
Consensus (451) LNAGMNRGLPSCLAAEDPSLSYHCKGLDIAAAAYTSELGHLANPVTTHVQ 

501 550 
R graminis (499) PAEMGNQAVNS LAL I S ARRTAEANDVL S LLLASHL YCTLQAVDLRAMELD 

R mucilaginosa (496) PAEMGNQAINSLALISARRTAEANDVLSLLLATHLYCVLQAVDLRAMEFE 
R toruloides (494) PAEMANQAVNSLALISARRTTESNDVLSLLLATHLYCVLQAIDLRAIEFE 
Consensus (501) PAEMGNQAWSLALISARRTAEANDVLSLLLATHLYCVLQAVDLRAMEFE 

551 600 

R graminis (549) FKKQFDPLLPTLLQQHLGTGLDVN ALALEVKKALNKRLEQTTTYDL 

r" mucilaginosa (546) HTKAFEPMVTELLKQHFGALAT AEVEDKVRKS I YKRLQQNNS YDL 

r toruloides (544) FKKQFGPAIVSLIDQHFGSAMTGSNLRDELVEKVNKTLAKRLEQTNSYDL 
Consensus (551) FKKQFXPXXXXLLXQHFGXXXTXXXXXXELXXKVXKXLXKRLEQTNSYDL 

601 650 
R graminis (595) EPRWHDAFSYATGTWELLSSSPSANVTLTAVNAWKVASAEKAISLTREV 

R. mucilaginosa (591) EQRWHDTFS VATGAVVEALAG - - -QEVSLASLNAWKVACAEKAIALTRSV 
R toruloides (594) VPRWHDAFSFAAGTWEVLSS- - -TSLSLAAVNAWKVAAAESAISLTRQV 
Consensus (601) EPRWHDAFSXATGTWEXLSSXXXXXVSLAAVNAWKVAXAEKAISLTRXV 



651 



700 



R graminis (645) RNRFWQTPSSQAPAHAYLSPRTRVLYSFVREELGVQARRGDVFVGVQQET 

R mucilaginosa (63 8) RD S F WAAP S S S S P ALKYLS PRTRVL YS F VRE E VG VKARRGD VYLGKQE VT 

R toruloides (641) RETFWSAASTSSPALSYLSPRTQILYAFVREELGVKARRGDVFLGKQEVT 

Consensus (651) RXXFWXAPSSSSPALXYLSPRTRA^YSFVREELGVKARRGDVFLGKQEVT 

701 726 
R. graminis (695) IGSNVSRIYEAIKDGRINHVLVKMLA 

R .mucilaginosa (688) IGTNVS R I YE AI KS GC I APVLVKMMA 
R. toruloides (691) IGSNVSKIYEAIKSGRINNVLLKMLA 
Consensus (701) IGSNVSRIYEAIKSGRINXVLVKMLA 
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R . graminis 
R.mucilaginosa 
R. toruloides 
Consensus 



1 50 
ATGGCCCCTTCCTTGGACTCGCTCGCCACCACGCTCGCCAACGGCTTTAC 
ATGGCCCCCTCCGTCGACTCGATCGCGACTTCGGTTGCCAACTCCCTCTC 
ATGGCACCCTCGCTCGACTCGATCTCGCACTCGTTCGCAAACGGCGTCGC 
ATGGCCCCCTCCNTCGACTCGATCGCGACCTCGNTCGCCAACGGCNTCNC 



R. graminis 
R.mucilaginosa 
R. toruloides 
Consensus 



51 100 
(51) CAACGGCTCGCACGCCGCTCCGACCAAGTCGGCTGCGGGCCCCACTTCGG 

(51) GAACGGGTTGCACGCCG --CCGCC GCCGCCAACGGTGGCGACGT CCA 

(51 ) ATCCGCAAAGCAGGCTG TC AATGGCGCCTCGACCA 

(51) NAACGGNTNGCACGCCGHNCCGNCNNNGNCGNCNACGGGCGCCACGTCCA 



R. graminis 
R.mucilaginosa 
R. toruloides 
Consensus 



101 150 
(101) CTCTCCGCCGCACGCC - CGGCCTCGATGGCCACG - CCGCGCACCAGTCGC 
(96) CAAGAAGACGGCCGGTGCTGGCTCCCTCCTCCCGACCACCGAGACGACCC 

(86) ACCTC GCAGTCGCAGGCTCGCACCTGCCCACAACCCAGGTCACGC 

(101) CNCTCNGNCGGCCGNCGCNGGCTCGCTCCTCCCGACCACCCAGNNGACGC 



R. graminis 
R.mucilaginosa 
R. toruloides 
Consensus 



151 200 
( 14 9 ) AGCTCGAGATCGTGCAGGAGCTCCTCAGCGACCCCACCG- -ACG-ACGTC 
(14 6) AGCTCGACATCGTTGAGCGCATCTTGGCCGACGCCGGCGCGACGGAC CAG 
(131) AGGTCGACATCGTCGAGAAGATGCTCGCCGCGCCGACCGACTCG-ACG- - 
(151) AGCTCGACATCGTNGAGNAGATCCTCGCCGACCCCACCGKNACGNACGNN 



R. graminis 
R.mucilaginosa 
R. toruloides 
Consensus 



201 250 
(196) GTCGAGCTCAGCGGGTACAGCCTCACCGTCCGTGACGTTGTCGGCGCCGC 
(196) ATCAAACTCGATGGGTACACCCTCACGCTCGGCGACGTCGTCGGCGCTGC 
(17 8) CTCGAACTCGACGGCTACTCGCTCAACCTCGGAGACGTCGTCTCGGCCGC 
(201) NTCGAACTCGACGGGTACACCCTCACCCTCGGNGACGTCGTCGGCGCCGC 



R. graminis 
R.mucilaginosa 
R. toruloides 
Consensus 



251 300 
(246) CCGCAAGGGGCGCAGGGTCCGCGTC - CAGAACGACGACGAGATCCGCGCA 
(246) TCGCCGTGGCCGCTCCGTCAAGGTCGCAGACAGCCCGC - ACATCCGCGAG 
(228) GAGGAAGGGCAGGCCTGTCCGCGTCAAGGACAG - CGACGAGATCCGCTCA 
(251) NCGCAAGGGCCGCNCNGTCCGCGTCNCAGACAGNCGACGAGATCCGCGCA 



R. graminis 
R.mucilaginosa 
R. toruloides 
Consensus 



301 350 
(295) CGCGTCGACAAGAGCGTCGACTTCCTCAAGGCCCAGCTTCAGAACTCGGT 
(295) AAGATCGATGCCAGTGTCGAGTTCCTCCGTACTCAGCTCGACAACAGTGT 
(277) AAGATTGACAAATCGGTCGAGTTCTTGCGCTCGCAACTCTCCATGAGCGT 
(301) AAGATCGACAANAGNGTCGAGTTCCTCCGNNCNCAGCTCNACAACAGNGT 



R. graminis 
R . mucilaginosa 
R. toruloides 
Consensus 



351 400 
(345) CTACGGAGTCACCACGGGTTTCGGTGGCTCGGCCGACACGAGGACTGAGG 
(345) CTACGGTGTCACGACTGGTTTCGGCGGCTCGGCCGACACCCGGACTGAGG 
(327) CTACGGCGTCACGACTGGATTTGGCGGATCCGCAGACACCCGCACCGAGG 
(351) CTACGGNGTCACGACTGGTTTCGGCGGCTCGGCCGACACCCGGACTGAGG 



R. graminis 
R.mucilaginosa 
R . toruloides 
Consensus 



401 450 
(395) ATGCAGTCAGCCTCCAGAAGGCGCTCATCGAGCACCAGCTCTGCGGCGTG 
(395) ATGCGATCTCGCTCCAAAAGGCCCTGCTCGAGCACCAGCTCTGCGGTGTC 
(377) ACGCCATCTCGCTCCAGAAGGCTCTCCTCGAGCACCAGCTCTGCGGTGTT 
(401) ATGCNATCTCGCTCCAGAAGGCNCTCCTCGAGCACCAGCTCTGCGGTGTN 
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451 500 
R graminis (445) ACGCCGACGTCCGTCTCGTCCTTCAGCGTCGGACGCGGCCTCGAGAACAC 

R mucilaginosa (445) CTCCCCACCTCGATGGATGGCTTTGCGCTCGGTCGCGGCCTCGAGAACTC 
R toruloides (427) CTCCCTTCGTCGTTCGACTCGTTCCGCCTCGGCCGCGGTCTCGAGAACTC 
Consensus (451) CTCCCNACGTCGNTCGANTCCTTCNGCCTCGGNCGCGGCCTCGAGAACTC 

501 550 
R . graminis (4 95) GCTTCCGCTCGAGGTCGTCCGCGGCGCCATGGTCATCCGCGTCAACTCGC 

R . mucilaginosa (495) GCTTCCGCTCGAAGTCGTCCGAGGCGCGATGACCATCCGTGTCAACTCGC 
R toruloides (477) GCTTCCCCTCGAGGTTGTTCGCGGCGCCATGACAATCCGCGTCAACAGCT 
Consensus (501) GCTTCCGCTCGAGGTCGTCCGCGGCGCCATGACCATCCGCGTCAACTCGC 

551 600 
R graminis (545) TCACGCGTGGCCACTCGGCCGTCCGCCTCGTCGTCCTTGAGGCGCTCACC 

R mucilaginosa (545) TCACTCGCGGTCACTCGGCGGTCCGCATCGTCGTCCTCGAAGCCCTCACC 
R toruloides (527) TGACCCGCGGCCACTCGGCTGTCCGCCTCGTCGTCCTCGAGGCGCTCACC 
Consensus (551) TCACNCGCGGCCACTCGGCNGTCCGCCTCGTCGTCCTCGAGGCGCTCACC 

601 650 
R graminis (595) AACTTCTTGAACCACCGCATCACGCCCATCGTCCCCCTCCGCGGCTCCAT 

R. mucilaginosa (595 ) AACTTCCTCAACCACGGCATCACCCCGATCGTCCCGCTTCGAGGCACCAT 
R. toruloides (577) AACTTCCTCAACCACGGCATCACCCCCATCGTCCCCCTCCGCGGCACCAT 
Consensus ( 601 ) AACTTCCTCAACCACGGCATCACCCCCATCGTCCCCCTCCGCGGCACCAT 

651 700 
R . graminis ( 645 ) CTCGGCGTCGGGCGACCTCAGCCCGCTCTCGTACATCGCCGGCGCCATCA 

R . mucilaginosa (645) CTCGGCGTCGGGCGACCTTTCCCCCCTCTCTTACATCGCCGCCTCGATCA 
R. toruloides (627) CTCTGCGTCGGGCGACCTCTCTCCTCTCTCCTACATTGCAGCGGCCATCA 
Consensus (651) CTCGGCGTCGGGCGACCTCTCCCCNCTCTCNTACATCGCCGCCGCCATCA 

701 750 
R . graminis (695) CCGGTCACCCCGACGTCAAGGTTCACGTTTTGCACGAGGGAACCGAGAAG 

R. mucilaginosa (695) CCGGCCACCCGGACTCGAAGGTCCACGT CGACGGCA AG 

R . toruloides (677) GCGGTCACCCGGACAGCAAGGTGCACGTCGTCCACGAGGGCAAGGAGAAG 
Consensus (7 01) CCGGTCACCCGGACNNCAAGGTNCACGTNNTNCACGAGGGCANNGAGAAG 

751 800 
R graminis (745) ATCATGTTTGCGCGCGAGGCCATCTCGCTCTTTGGTCTCGAGGCAGTCGT 

R . mucilaginosa (73 3) ATCATGTCCGCCCAGGAGGCGATCGCGCTCAAGGGTCTTCAGCCCGTCGT 
R. toruloides (727) ATCCTGTACGCCCGCGAGGCGATGGCGCTCTTCAACCTCGAGCCCGTCGT 
Consensus (751) ATCATGTNCGCCCGCGAGGCGATCGCGCTCTTNGGTCTCGAGCCCGTCGT 

801 850 
R . gramini S (795) CCTCGGCCCGAAGGAGGGTCTCGGTCTGGTCAACGGAACGGCCGTCTCCG 

R. mucilaginosa (783 ) CCTCGGTCCGAAGGAGGGTCTCGGTCTCGTCAACGGCACGGCCGTCTCCG 
R. toruloides (777) CCTCGGCCCGAAGGAAGGTCTCGGTCTCGTCAACGGCACCGCCGTCTCAG 
Consensus (801) CCTCGGCCCGAAGGAGGGTCTCGGTCTCGTCAACGGCACGGCCGTCTCCG 

851 9°0 
R . graminis ( 845 ) CCTCGATGGCGACCCTCAGTCTGCACGACTCGCACATGCTCTCGCTCCTC 

R . mucilaginosa ( 833 ) CCTCGATGGCGACGCTGGCCCTCACCGACGCACACGTCCTCTCGCTCCTC 
R toruloides (827) CATCGATGGCCACCCTCGCTCTGCACGACGCACACATGCTCTCGCTCCTC 
Consensus (851) CCTCGATGGCGACCCTCGCTCTGCACGACGCACACATGCTCTCGCTCCTC 
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901 950 
R graminis (895) TCGCAGGCCTTGACGGCTCTCACGGTGGAGGCCATGGTCGGCCAGCAGGG 

R mucilaginosa (883) GCACAGGCGCTCACTGCTCTTACTGTCGAGGCCATGGTCGGACACGCCGG 
R toruloides (877) TCGCAGTCGCTCACGGCCATGACGGTCGAAGCGATGGTCGGCCACGCCGG 
Consensus (901) TCGCAGGCGCTCACGGCTCTNACGGTCGAGGCCATGGTCGGCCACGCCGG 

951 1000 
R graminis (945) CTCGTTCGCGCCGTTCATCCACGACGTCTGCCGCCCGCACCCCGGCCAGG 

R mucilaginosa (933) CTCGTTCCACCCATTCCTCCACGACGTCACGCGCCCTCACCCGACCCAGA 
R toruloides (927) CTCGTTCCACCCCTTCCTTCACGACGTCACGCGCCCTCACCCGACGCAGA 
Consensus (951) CTCGTTCCACCCNTTCCTCCACGACGTCACGCGCCCTCACCCGACCCAGA 



1001 

R graminis (995) TCGAGGTCGCGCGCAACATCCGCACGCTCCTTTCCGGCTCGTCGTTTGCC 

R mucilaginosa (983) TCGAGGTGGCGCGCAACATCCGGACTCTTCTCGAGGGCAGCAAGTACGCC 
R toruloides (977) TCGAAGTCGCGGGAAACATCCGCAAGCTCCTCGAGGGAAGCCGCTTTGCT 
Consensus (1001) TCGAGGTCGCGCGCAACATCCGCACGCTCCTCGAGGGCAGCNNGTTTGCC 

1051 1100 
R graminis (1045) GTTGAGCACGAGGAGGAGGTC AAGGTCAAGGACGACGAGGGCATTCTTCG 

R mucilaginosa (1033) GTCCACCACGAGACTGAAGTCAAGGTCAAGGACGACGAGGGCATCCTCAG 
R. toruloides (1027) GTCCACCATGAGGAGGAGGTCAAGGTCAAGGACGACGAGGGCATTCTCCG 
Consensus (10 51) GTCCACCACGAGGAGGAGGTCAAGGTCAAGGACGACGAGGGCATTCTCCG 



1050 



1101 



1150 



R graminis (10 95) CCAGGACCGCTACCCGCTCCGCACGTCGCCTCAGTTCCTCGGCCCGCTCG 

R mucilaginosa (1083) GCAGGACCGGTACCCGCTCCGCTGCTCGCCGCAGTGGCTCGGTCCCCTTG 

R toruloides (10 77) CCAGGACCGCTACCCCTTGCGCACGTCTCCTCAGTGGCTCGGCCCGCTCG 

Consensus (1101) CCAGGACCGCTACCCGCTCCGCACGTCGCCTCAGTGGCTCGGCCCGCTCG 

1151 1200 
R graminis (1145) TGGAGGACATGATGCACGCCTACTCGACTCTCTCGCTCGAGAACA AC 

R mucilaginosa (113 3) TCAGCGACATGATTCACGCTCACGCTGTCCTCTCGCTCGAGGCTGGTCAG 
R toruloides (1127) TCAGCGACCTCATTCACGCCCACGCCGTCCTCACCATCGAGGCCGGCCAG 
Consensus (1151) TCAGCGACATGATTCACGCCCACGCNGTCCTCTCGCTCGAGGCCGGNCAG 

1201 1250 
R . gramini s (1192) ACGACGACCGACAACCCGCTCCTCGACGTCGAGAACAAGCAGACCGCGCA 

R . mucilaginosa ( 118 3 ) TCGACCACCGACAACCCGCTGATCGACCTCGAGAACAAGATGACCCACCA 
R . toruloides (117 7) TCGACGACCGACAACCCTCTCATCGACGTCGAGAACAAGACTTCGCACCA 
Consensus (1201) TCGACGACCGACAACCCGCTCATCGACGTCGAGAACAAGANGACCCACCA 

1251 1300 
R. graminis (1242) CGGCGGCAACTTCCAGGCGTCGGCTGTCTCGATTTCGATGGAGAAGACCA 

R . mucilaginosa ( 123 3 ) TGGCGGAGCCTTCATGGCGAGCAGCGTCGGAAACACGATGGAGAAGACTC 
R toruloides (1227) CGGCGGCAATTTCCAGGCTGCCGCTGTGGCCAACACCATGGAGAAGACTC 
Consensus (12 51) CGGCGGCAACTTCCAGGCGNCCGCTGTCGCNAACACGATGGAGAAGACTC 

1301 1350 
R. graminis (12 92) GGCTCGCACTCGCCCTCATCGGCAAGCTCAACTTCACGCAGTGCACCGAG 

R . mucilaginosa (12 83) GCCTCGCCGTCGCGCTGATGGGCAAGGTCAGCTTTACTCAGCTCACCGAG 
R . toruloides (12 77) GCCTCGGGCTCGCCCAGATCGGCAAGCTCAACTTCACGCAGCTCACCGAG 
Consensus (13 01) GCCTCGCNCTCGCCCTGATCGGCAAGCTCAACTTCACGCAGCTCACCGAG 
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1400 



1351 

R graminis (1342) TTGCTCAACGCTGCCATGAACCGCGGCCTGCCTTCGTGCCTCGCTGCCGA 

R mucilaginosa (1333 ) ATGCTCAACGCCGGCATGAACCGGGCCCTTCCGTCCTGCCTCGCTGCCGA 
R toruloides (1327) ATGCTCAACGCCGGCATGAACCGCGGCCTCCCCTCCTGCCTCGCGGCCGA 
Consensus (13 51) ATGCTCAACGCCGGCATGAACCGCGGCCTNCCNTCCTGCCTCGCTGCCGA 



1450 



1401 

R qraminis (13 92) GGACCCGTCGCTCAACTATCACGGCAAGGGCTTGGACATTCACATCGCTG 

R mucilaginosa (13 83) GGACCCTTCCCTCTCTTATCACTGCAAGGGTCTCGACATTGCTGCGGCCG 
R . toruloides (13 7 7) AGACCCCTCGCTCTCCTACCACTGCAAGGGCCTCGACATCGCCGCTGCGG 
(1401) GGACCCNTCGCTCTCCTATCACTGCAAGGGCCTCGACATTGCCGCNGCNG 



1451 

R qraminis (1442) CTTACGCTTCGGAGCTCGGCCACCTTGCCAACCCGGTCACTACCTTCGTC 

R mucilaginosa (143 3) CCTACACTTCCGAGCTCGGTCACCTTGCCAACCCGGTTTCGACCCACGTC 
R toruloides (142 7) CGTACACCTCGGAGTTGGGACACCTCGCCAACCCTGTGACGACGCATGTC 
Consensus (1451) CNTACACTTCGGAGCTCGGNCACCTTGCCAACCCGGTNACGACCCACGTC 

1501 "SO 
R qraminis (1492) CAGCCCGCAGAGATGGGCAACCAGGCCGTCAACTCGCTCGCTCTCATCTC 

R . mucilaginosa (14 83) CAGCCGGCCGAGATGGGCAACCAGGCCATCAACTCGCTCGCCCTCATCTC 
R . toruloides (14 77) CAGCCGGCTGAGATGGCGAACCAGGCGGTCAACTCGCTTGCGCTCATCTC 
Consensus (15 01) CAGCCGGCNGAGATGGGCAACCAGGCCGTCAACTCGCTCGCNCTCATCTC 

1551 1600 
R graminis (1542) CGCGCGCCGCACTGCCGAGGCCAACGACGTCCTTTCTCTCCTTCTCGCCT 

R mucilaginosa (1533) GGCCCGCCGCACCGCCGAGGCGAACGACGTTCTCTCCCTCCTCCTCGCCA 
R toruloides (1527) GGCTCGTCGCACGACCGAGTCCAACGACGTCCTTTCTCTCCTCCTCGCCA 
Consensus (1551) GGCNCGCCGCACNGCCGAGGCCAACGACGTCCTTTCTCTCCTCCTCGCCA 

1601 1650 
R graminis (15 92) CGCACCTGTACTGCACGCTCCAGGCCGTCGACCTCCGCGCGATGGAGCTC 

R . muci laginosa (158 3) CCCACCTCTACTGCGTCCTCCAGGCCGTCGACCTCCGCGCGATGGAGTTT 
R toruloides (157 7) CCCACCTCTACTGCGTTCTCCAAGCCATCGACTTGCGCGCGATCGAGTTC 
Consensus (1601) CCCACCTCTACTGCGTNCTCCAGGCCGTCGACCTCCGCGCGATGGAGTTC 

1651 l" 700 
R . gramini s (164 2) GACTTCAAGAAGCAGTTCGACCCGCTTCTCCCGACTCTCCTCCAGCAGCA 

R . muc ilaginosa(1633) GAGCACACCAAGGCGTTCGAGCCGATGGTCACTGAGCTGTTGAAGCAGCA 
R. toruloides (1627) GAGTTCAAGAAGCAGTTCGGCCCAGCCATCGTCTCGCTCATCGACCAGCA 
Consensus (1651) GAGTTCAAGAAGCAGTTCGACCCGNTNNTCNCNNCGCTCNTCNAGCAGCA 



1701 175 0 

(16 92) CCTCGGCACTGGCCTCGACGTCA ACGCACTTGCGCTCG 

Cilaginosa (1683 ) CTTTGGCGC - GCTCGCGACGGC CGAAGTCGAGGACA 

R . toruloides ( 1677 ) CTTTGGCTCCGCCATGACCGGCTCGAACCTGCGCGACGAGCTCGTCGAGA 
Consensus (17 01) CTTTGGCNCNGCCCTCGACGGCNNOTmNrasrNNNNlJACGAACTCGNGGACA 



1751 



1800 



R . gramini s (17 3 0) AGGTCAAGAAGGCGCTCAACAAGCGTCTCGAGCAGACGACGACGTACGAC 

R . muci laginosa (1718) AGGTCCGCAAGTCGATCTACAAGCGGTTGCAGCAGAACAACTCGTACGAC 
R. toruloides (1727) aggtgaacaagacgctcgccaagcgcctcgagcagaccaactcgtacgac 
consensus (1751) aggtcaacaagncgctcwacaagcgnctcgagcagaccaactcgtacgac 
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R.graminis (1780) 
R.mucilaginosa (176 8) 
R. toruloides (1777) 
Consensus (1801) 



1801 1850 
CTCGAGCCGCGCTGGCACGACGCCTTCTCGTACGCGACCGGCACCGTCGT 
CTCGAGCAGCGGTGGCACGACACGTTCTCGGTCGCGACCGGTGCCGTCGT 
CTCGTCCCGCGCTGGCACGACGCCTTCTCCTTCGCCGCCGGCACCGTCGT 
CTCGAGCCGCGCTGGCACGACGCCTTCTCGTTCGCGACCGGCACCGTCGT 



R.graminis (183 0) 
R.mucilaginosa (1818) 
R. toruloides (1827) 
Consensus (1851) 



1851 1900 
CGAGCTCCTCTCGTCCTCGCCCTCTGCCA- -ACGTCACCCTTACTGCCGT 

CGAG GCGCTCGCCG GCCAGGAGGTCTCGCTCGCGAGCCT 

CGAG GTCCTCTCGTC - - GACGT - CGCTCTCGCTCGCCGCCGT 

CGAGNNNNNNmGTCCTCGCCNlS^ 



R.graminis (187 8) 

R. mucilaginosa (1857) 
R. toruloides (1866) 
Consensus (1901) 



1901 1950 
CAACGCGTGGAAGGTTGCCTCGGCCGAGAAGGCCATCTCGCTCACGCGCG 
CAACGCCTGGAAGGTCGCCTGCGCCGAGAAGGCTATCGCGCTCACGCGCT 
CAACGCCTGGAAGGTCGCCGCCGCCGAGTCGGCCATCTCGCTCACCCGCC 
CAACGCCTGGAAGGTCGCCTCCGCCGAGAAGGCCATCTCGCTCACGCGCN 



R.graminis (1928) 
R.mucilaginosa (1907) 
R. toruloides (1916) 
Consensus (1951) 



1951 2000 
AGGTGCGCAACCGCTTCTGGCAGACGCCGTCTTCGCAGGCGCCGGCGCAC 
CCGTCCGCGACTCGTTCTGGGCGGCTCCGTCGTCGTCGTCGCCCGCGCTC 
AAGTCCGCGAGACCTTCTGGTCCGCCGCGTCGACCTCGTCGCCCGCGCTC 
ANGTCCGCGACNCCTTCTGGNCGGCNCCGTCGTCGTCGTCGCCCGCGCTC 



R.graminis (197 8) 
R.mucilaginosa (195 7) 
R. toruloides (1966) 
Consensus (2001) 



2001 2050 
GCATACCTCTCGCCGCGCACGCGCGTCCTGTACTCGTTCGTGCGCGAGGA 
AAGTACCTCTCCCCGCGGACGCGCGTCCTGTATTCGTTCGTCCGGGAGGA 
TCGTACCTCTCGCCGCGCACTCAGATCCTCTACGCCTTCGTCCGCGAGGA 
NCGTACCTCTCGCCGCGCACGCGCGTCCTGTACTCGTTCGTCCGCGAGGA 



R.graminis (2028) 
R.mucilaginosa (2007) 
R. toruloides (2016) 
Consensus (2 051) 



2051 2100 
GCTCGGCGTGCAGGCGCGCCGCGGCGACGTGTTTGTCGGCGTGCAGCAGG 
GGTCGGCGTCAAGGCCCGCCGCGGCGATGTCTACCTCGGCAAGCAGGAGG 
GCTTGGCGTCAAGGCCCGCCGCGGAGACGTCTTCCTCGGCAAGCAAGAGG 
GCTCGGCGTCAAGGCCCGCCGCGGCGACGTCTTCCTCGGCAAGCAGGAGG 



R.graminis (2 07 8) 

R.mucilaginosa (2057) 
R. toruloides (2066) 
Consensus (2101) 



2101 2150 
AGACGATCGGGAGCAACGTCTCGCGCATCTACGAGGCCATCAAGGACGGC 
TCACGATCGGCACCAACGTCAGCCGCATCTACGAGGCGATCAAGAGCGGT 
TGACGATCGGCTCGAACGTCTCCAAGATCTACGAGGCCATCAAGTCGGGC 
TGACGATCGGCACCAACGTCTCCCGCATCTACGAGGCCATCAAGNTJCGGC 



R.graminis (212 8) 
R.mucilaginosa (2107) 
R. toruloides (2116) 
Consensus (2151) 



2151 2200 
CGCATCAACCACGTCCTCGTCAAGATGCTCGCGTAAGGCC - CGAGCAAGC 

TGCATCGCCCCCGTCCTCGTCAAGATGATGGCATAG 

AGGATCAACAACGTCCTCCTCAAGATGCTCGCTTAGACACTCTTCCCACT 
NGCATCAACCACGTCCTCGTCAAGATGCTCGCNTAGNNNCNCNNNCNANN 



R.graminis (2177) 
R.mucilaginosa (2143) 
R. toruloides (2166) 
Consensus (2201) 



2201 2250 
CTCGCCTAGACGCCCGCCTCACCCCAAGACCAGCTTTTCGACGTCGTGTC 



CTCGCATCCCTTCCATACCCTATCCCGCCTGCACTCTTAGGACTCGCTTC 
CTCGCNTNNMTNCCNNNCN^ 



Figure 2E 
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2251 2300 
R . gr amini s (2227) GTGCCAAGAACGGACTTTCCTCCATACACATGTCGCCTTACTCTCTCGCC 

R.mucilaginosa(2143) 

R. toruloides (2216) TTGTCGGACTCGGATCTCGCATCGCTTCTTTCGTTCTTGGCTGCCTCTCT 
Consensus (2251) NTGNCNNNTSntfCGGAJsTNTNNClS^ 

2301 2350 
R . gr amini s (2277 ) GTCATCACGTCTCTCAGTTCTTTCGTATCCCGCGTCTCTCGGTCGTCAGT 

R.mucilaginosa(2143) 

R . toruloides (22 66) AG-ACCGTGTCCGTATTACCTCGAGATTGTGAATACAAGCAGTACCCATC 
Consensus (23 01) M^ANCNNGTCNNTlsntfNlSn^ 

2351 2400 
R.gr amini s (2327) -ACACGTGTATAGAGCCTGGAATGGATTGCAAGTCTTCGAGTTCAAAAAA 

R.mucilaginosa (2143) 

R . toruloides (2315) CACGCATCCGATAAATCAGGGAGAGAATCTACGCTTGCGGGAGCTTCTTG 
Consensus (2351) NACNCNTNMSTNNNAmCNGG 

2401 2450 

R.graminis (2376) AAAAAAAA 

R.mucilaginosa (2143 ) 

R . toruloides (2365) CGCATAAACTGTCGAGTGCGGGCGTTAGTGCGAAGTCAACGAAGGCGAGT 
Consensus (24 01) NHNANAAAJsnsTbTOOT^ 

2451 2475 

R.graminis (2 3 84) 

R.mucilaginosa (2143) 

R. toruloides (2415) GGCAGCGGCTCACTACCGCCTCGAG 
Consensus (2451) NNNimiSrMNNNNN^^ 



Figure 2F 
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ATGGCCCCTTCCTTGGACTCGCTCGCCACCACGCTCGCCAACGGCTTTACCAACGGCTCGCACGCCGCTCCGA 
CCAAGTCGGCTGCGGGCCCCACTTCGGCTCTCCGCCGCACGCCCGGCCTCGATGGCCACGCCGCGCACCAGTC 
GCAGCTCGAGATCGTGCAGGAGCTCCTCAGCGAGCCCACCGACGACGTCGTCGAGCTCAGCGGGTACAGCCTC 
ACCGTCCGTGACGTTGTCGGCGCCGCCCGCAAGGGGCGCAGGGTCCGCGTCCAGAACGACGACGAGATCCGCG 
CACGCGTCGACAAGAGCGTCGACTTCCTCAAGGCCCAGCTTCAGAACTCGGTCTACGGAGTCACCACGGTGCG 
TTCCGAGACGAGAGGCGGAAATCTCGGGATGCCGCAGCGCTGAACGCTGACACTCGGTTGGACGGCTGGCGCG 
GTCTTGCAGG GTTTCGGTGGCTCGGCCGACACGAGGACTGAGGATGCAGTCAGCCTCCAGAAGGCGCTCATCG 
AGCACCAGCTCTGCGGCGTGACGCCGACGTCCGTCTCGTCCTTCAGCGTCGGACGCGGCCTCGAGAACACGCT 
TCCGCTCGAGGTCGTCCGCGGCGCCATGGTCATCCGCGTCAACTCGCTCACGCGTGGCCACTCGGCCGTCCGC 
CTCGTCGTCCTTGAGGCGCTCACCAACTTCTTGAACCACCGCATCACGCCCATCGTCCCCCTCCGCGGCTCCA 
TGTCGGCGTCGGGCGACCTCAGCCCGCTCTCGTACATCGCCGGCGCCATCACCGGTCACCCCGACGTCAAGGT 
TCACGTTTTGCACGAGGGAACCGAGAAGATCATGTTTGCGCGCGAGGCCATCTCGCTCTTTGGTCTCGAGGCA 
GTCG GTACGTCGGGAGTCCTGACTGCAGTGAGCTGTTCGAGAGTCTCCCAGTTTGCTGACTGCCCTTTGTTCA 
TGCGATTGCAGTCCTCGGCCCGAAGGAGGGTCTCGGTCTGGTCAACGGAACGGCCGTCTCCGCCTCGATGGCG 
ACCCTCAGTCTGCACGACTCGCACATGCTCTCGCTCCTCTCGCAGGCCTTGAGGGCTCTCACGGTGGAGGCCA 
TGGTCGGCCAGCAGGGCTCGTTCGCGCCGTTCATCCACGACGTCTGCCGCCCGCACCCCGGCCAGGTCGAGGT 
CGCGCGCAACATCCGCACGCTCCTTTCCGGCTCGTCGTTTGCCGTTGAGCACGAGGAGGAGGTCAAGGTCAAG 
GACGACGAGGGCATTCTTCGCCAGGACCGCTACCCGCTCCGCACGTCGCCTCAGGTTCGTCC^CTCTCTCTCC 
CCTTCCCTCCGTCCGACCGGCGCGTCGAGACTTACGTTTTGCGTATCCAG TTCCTCGGCCCGCTCGTGGAGGA 
CATGATGCACGCCTACTCGACTCTCTCGCTCGAGAACAACACGACGACCGACAACCCGCTCCTCGACGTCGAG 
AACAAGCAGACCGCGCACGGCGGCAACTTCCAGGCGTCGGCTGTCTCGATTTCGATGGAGAAGACCAGGTGCG 
TCTCTCGCTGCCTTCGTACTCCGATCTTGTGCTGAATGTTCTTCTCCTGCAGG CTCGCACTCGCCCTCATCGG 
CAAGCTCAACTTCACGCAGTGCACCGAGTTGCTCAACGCTGCCATGAACCGCGGCCTGCCTTCGTGCCTCGCT 
GCCGAGGACCCGTCGCTCAACTATCACGGCAAGGGCTTGGACATTCACATCGCTGCTTACGCTTCGGAGGTGA 
GCCGTCGACGTTCTCCGCCGTCGCTCGTCCCCTTCAGCGCACCCAGGCTGACTTCCTTTCCCTCTGTAG CTCG 
GCCACCTTGCCAACCCGGTCACTACCTTCGTCCAGCCCGCAGAGATGGGCAACCAGGCCGTCAACTCGCTCGC 
TCTCATCTCCGCGCGCCGCACTGCCGAGGCCAACGACGTCCTTTCTCTC GTGCGTTCGTGTCGCAATGAGTCC 
CGACGCAATAGCGACTGACTGCGCGATCCTGAGCAG CTTCTCGCCTCGCAGCTGTACTGCACGCTCCAGGCCG 
TCGACCTCCGCGCGATGGAGCTCGACTTCAAGAAGCAGTTCGACCCGCTTCTCCCGACTCTCCTCCAGCAGCA 
CCTCGGCACTGGCCTCGACGTCAACGCACTTGCGCTCGAGGTCAAGAAGGCGCTCAACAAGCGTCTCGAGCAG 
ACGACGACGTACGACCTCGAGCCGCGCTGGCACGACGCCTTCTCGTACGCGACCGGCACCGTCGTCGAGCTCC 
TCTCGTCCTCGCCCTCTGCCAACGTCACCCTTACTGCCGTCAACGCGTGGAAGGTTGCCTCGGCCGAGAAGGG 
CATCTCGCTCACGCGCGAGGTGCGCAACCGCTTCTGGCAGACGCCGTCTTCGCAGGCGCCGGCGCACGCATAC 
CTCTCGCCGCGCACGCGCGTCCTGTACTCGTTCGTGCGCGAGGAGCTCGGCGTGCAGGCGCGCCGCGGCGACG 
TGTTTGTCGGCGTGCAGCAGGAGACGATCGGGAGCAACGTCTCGCGCATCTACGAGGCCATCAAGGACGGCCG 
CATCAACCACGTCCTCGTCAAGATGCTCGCGTAAGGCCCGAGCAAGCCTCGCCTAGACGCCCGCCTCACCCCA 
AGACCAGCTTTTCGACGTCGTGTCGTGCCAAGAACGGACTTTCCTCCATACACATGTCGTCTTACTCTCTCGC 
CGTCATCACGTCTCTCAGTTCTTTCGTATCCCGCGTCTCT 



FIGURE 3 
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ATGGCACCTTCCTTGGACTCGCTCGCCACCACGCTCGCCAACGGCTTTACCAACGGCTCGCACGCCGCTCCGA 
CCAAGTCGGCTGCGGGCCCCACTTCGGCTCTCCGCCGCACGCCCGGCCTCGATGGCCACGCCGCGCACCAGTC 
GCAGCTCGAGATCGTGCAGGAGCTCCTCAGCGACCCCACCGACGACGTCGTCGAGCTCAGCGGGTACAGCCTC 
ACCGTCCGTGACGTTGTCGGCGCCGCCCGCAAGGGGCGCAGGGTCCGCGTCCAGAACGACGACGAGATCCGCG 
CACGCGTCGACAAGAGCGTCGACTTCCTCAAGGCCCAGCTTCAGAACTCGGTCTACGGAGTCACCACGGTGCG 
TTCCGAGACGAGAGGCGGAAATCTCGGGATGCCGCAGCGCTGAACGCTGACACTCGCTTGGACGGCTGCCGCG 
GTCTTGCAGG GTTTCGGTGGCTCGGCCGACACGAGGACTGAGGATGCAGTCAGCCTCCAGAAGGCGCTCATCG 
AGCACCAGCTCTGCGGCGTGACGCCGACGTCCGTCTCGTCCTTCAGCGTCGGACGCGGCCTCGAGAACACGCT 
TCCGCTCGAGGTCGTCCGCGGCGCCATGGTCATCCGCGTCAACTCGCTCACGCGTGGCCACTCGGCCGTCCGC 
CTCGTCGTCCTTGAGGCGCTCACCAACTTCTTGAACCACCGCATCACGCCCATCGTCCCCCTCCGCGGCTCCA 
TCTCGGCGTCGGGCGACCTCAGCCCGCTCTCGTACATCGCCGGCGCCATCACCGGTCACCCCGACGTCAAGGT 
TCACGTTTTGCACGAGGGAACCGAGAAGATCATGTTTGCGCGCGAGGCCATCTCGCTCTTTGGTCTCGAGGCA 
GTCG GTACGTCGCGAGTCCTGACTGCAGTGAGCTGTTCGAGAGTCTCCCAGTTTGCTGACTGCCCTTTGTTCA 
TGCGATTGCAGTCCTCGGCCCGAAGGAGGGTCTCGGTCTGGTCAACGGAACGGCCGTCTCCGCCTCGATGGCG 
ACCCTCAGTCTGCACGACTCGCACATGCTCTCGCTCCTCTCGCAGGCCTTGACGGCTCTCACGGTGGAGGCCA 
TGGTCGGCCAGCAGGGCTCGTTCGCGCCGTTCATCCACGACGTCTGCCGCCCGCACCCCGGCCAGGTCGAGGT 
CGCGCGCAACATCCGCACGCTCCTTTCCGGCTCGTCGTTTGCCGTTGAGCACGAGGAGGAGGTCAAGGTCAAG 
GACGACGAGGGCATTCTTCGCCAGGACCGCTACCCGCTCCGCACGTCGCCTCAG GTTCGTCCCCTCTCTCTCC 
CCTTCCCTCCGTCCGACCGGCGCGTCGAGACTTACGTTTTGCGTATCCAG TTCCTCGGCCCGCTCGTGGAGGA 
CATGATGCACGCCTACTCGACTCTCTCGCTCGAGAACAACACGACGACCGACAACCCGCTCCTCGACGTCGAG 
AACAAGCAGACCGCGCACGGCGGCAACTTCCAGGCGTCGGCTGTCTCGATTTCGATGGAGAAGACCAGGTGCG 
TCTCTCGCTGCCTTCGTACTCCGATCTTGTGCTGAATGTTCTTCTCCTGCAGG CTCGCACTCGCCCTCATCGG 
CAAGCTCAACTTCACGCAGTGCACCGAGTTGCTCAACGCTGCCATGAACCGCGGCCTGCCTTCGTGCCTCGCT 
GCCGAGGACCCGTCGCTCAACTATCACGGCAAGGGCTTGGACATTCACATCGCTGCTTACGCTTCGGAGGTGA 
GCCGTCGACGTTCTCCGCCGTCGCTCGTCCCCTTCAGCGCACCCAGGCTGACTTCCTTTCCCTCTGTAG CTCG 
GCCACCTTGCCAACCCGGTCACTACCTTCGTCCAGCCCGCAGAGATGGGCAACCAGGCCGTCAACTCGCTCGC 
TCTCATCTCCGCGGGCCGCACTGCCGAGGCCAACGACGTCCTTTCTCTC GTGCGTTCGTGTCGCAATGAGTCC 
CGACGCAATAGCGACTGACTGCGCGATCCTGAGCAG CTTCTCGCCTCGCACCTGTACTGCACGCTCCAGGCCG 
TCGACCTCCGCGCGATGGAGCTCGACTTCAAGAAGCAGTTCGACCCGCTTCTCCCGACTCTCCTCCAGCAGCA 
CCTCGGCACTGGCCTCGACGTCAACGCACTTGCGCTCGAGGTCAAGAAGGCGCTCAACAAGCGTCTCGAGCAG 
ACGACGACGTACGACCTCGAGCCGCGCTGGCACGACGCCTTCTCGTACGCGACCGGCACCGTCGTCGAGCTCC 
TCTCGTCCTCGCCCTCTGCCAACGTCACCCTTACTGCCGTCAACGCGTGGAAGGTTGCCTCGGCCGAGAAGGC 
CATCTCGCTCACGCGCGAGGTGCGCAACCGCTTCTGGCAGACGCCGTCTTCGCAGGCGCCGGCGCACGCATAC 
CTCTCGCCGCGCACGCGCGTCCTGTACTCGTTCGTGCGCGAGGAGCTCGGCGTGCAGGCGCGCCGCGGCGACG 
TGTTTGTCGGCGTGCAGCAGGAGACGATCGGGAGCAACGTCTCGCGCATCTACGAGGCCATCAAGGACGGCCG 
CATCAACCACGTCCTCGTCAAGATGCTCGCGTAAGGCCCGAGCAAGCCTCGCCTAGACGCCCGCCTCACCCCA 
AGACCAGCTTTTCGACGTCGTGTCGTGCCAAGAACGGACTTTCCTCCATACACATGTCGTCTTACTCTCTCGC 
CGTCATCACGTCTCTCAGTTCTTTCGTATCCCGCGTCTCT 



FIGURE 4 



